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! Since the introduction af soft C hydrophilic ) contact 
lenses in 1971, there has been a large increase in the number 
of patients fit with contact lenses. By 1983, soft lenses 
accounted for 73% af all new cantact lenses fit.(l) Soft 
, 
lenses are fit with relative ease on patients with spherical 
I 
I 
refractive errsrs. Those patients with astigmatic refractive 
g errors af greater than 0.75D, making up at least 35% of the 
I 
contact lens wearing population, however, require lenses that 
I 1 are free af excessive mavement and ratation.(21 They, 
= > 
therefare, are not as easily Qit with soft lenses. 13) In the 
I 
past, these patients were +it with rigid cantact lenses or 
spectacles. 
Taric soft lenses, incorporating a stabilizing mechanism 
ta correct for astigmatism, were first introduced into the 
United States in 1978. Currently there are eleven toric soft 
lenses available and the current selection af toric so+t 
lenses confuses eye care specialists a5 to which lens to use. 
There are many things to cansider when chaasing a toric soft 
lens. The ability of a lens .to remain stable and in the s a m e  
orientation is one thing the eye care specialist must 
cansi der . 
V 
Of the eleven lenses available, the stabilizing 
technique employed in ten of the eleven, is prism ballast. A 
prism ballast lens is stabilized by its unequal weight and 
"-1 
I 
t h i c k n e s s  d i s t r i b u t i o n .  G r a v i t a t i o n a l  e f f e c t s  on t h e  l e n s  
w i l l  t e n d  t o  o r i e n t  i t  w i t h  t h e  p r i s m  b a s e  or h e a v i e s t  
p o r t i o n  down. (4) I n  a d d i t i o n ,  t h e  p h y s i c a l  e f f e c t s  of  l i d  
t e n s i o n  on t h e  l e n s ,  w i l l  t e n d  t a  o r i e n t  t h e  l e n s  w i t h  t h e  
t h i n n e s t  p o r t i o n  of  t h e  l e n s  u n d e r  t h e  u p p e r  l i d ,  the area of  
g r e a t e s t  t e n s i o n .  Hanks r e f e r r e d  t o  t h i s  as  t h e  "watermelan  
s e e d  e f f e c t " .  (5) 
With t h i s  i n  mind, a s  w e l l  a s  a d e s i r e  t o  r e d u c e  t h e  
1 
i t h i c k n e s s  o f  t h e  l e n s e s  t o  a i d  i n  oxygen t r a n s m i s s a b i l i t y ,  
I t h e  V i s t a k o n  Hydramarc i n c o r p o r a t e s  a n  i n f e r i o r  s l a b- o f f .  
I 
T h i s  r e d u c e s  t h e  t h i c k n e s s  o f  t h e  l e n s  and  e l i m i n a t e s  t h e  
i i t o r i c i t y  of  t h e  l e n s  s u r f a c e  i n  t h e  p o r t i n n  t h a t  o r i e n t s  
u n d e r  t h e  l o w e r  l i d .  
The o n e  to r ic  s o f t  l e n s  c u r r e n t l y  a v a i l a b l e  t h a t  d o e s  
n o t  i n c o r p o r a t e  p r i s m  b a l l a s t ,  is t h e  C i b a  T o r i s a + t .  T h e i r  
I 
t 
t d e s i g n  u t i l i z e s  t h e  i n t e r a c t i a n  of  t h e  l i d s  and  t h e  l e n s  t o  
I 1 d e t e r m i n e  t h e  p o s i t i o n  of  t h e  l e n s .  L i d  i n t e r a c t i o n  w i t h  t h e  
l e n s  s u r f a c e  is t h e  m a j a r  component i n  d e t e r m i n i n g  t h e  
f 
, o r i e n t a t i o n  of  a n y  t o r i c  s i f t  l e n s .  The d e s i g n  h a s  t w o  
c r e s c e n t- s h a p e d  t h i n  z a n e s  t h a t  n o t  o n l y  r e d u c e  e d g e  
t h i c k n e s s ,  b u t  e l i m i n a t e  s u r f a c e  t o r i c i t y ,  which c o n t r i b u t e s  
t u  t h e  o r - i e n t a t i o n  of  a t o r i c  s o f t  lens;. (3)  T h i s  r e s u l t s  i n  
t h e  t h i c k e s t  p o r t i o n  of  t h e  l e n s  bei 'ng s h a p e d  somewhat l i k e  
t h e  p a l p e b r a l  f i s s u r e .  T h e s e  t h i n  z o n e s  r i d e  u n d e r  t h e  u p p e r  
V 
and  l o w e r  l i d s ,  t h e  areas o f  g r e a t e s t  t e n s i o n  on t h e  l e n s  
s u r f  ace. 
O f  t h e  t e n  l e n s e s  t h a t  i n c o r p o r a t e  p r i s m  b a l l a s t ,  t w o  
p a g e  2 
also include an infer-ior truncation to aid in rotational 
stabi l ity ( Wesley-Jessen and American Hydr-on 1 .  Truncation 
alone has been shown to be an inadequate means of 
i 
8 
! stabilization.(b) If combined with prism ballast, however, 
# 3 
% t h e  truncation may aid in the stabilization by an interaction 
i 
with the lower lid and/or a "grabbing effect" between the 
ends of the truncation and the bulbar conjunctiva.(7) 
In addition to choosing a lens design that will provide 
I 
optimum stabili~ation~the practitioner must also consider 
I 1 ens parameters: base curve, sphere power, cylinder power and 
I 
axe5 available fur each design. In an attempt to produce 
toric soft lenses at minimurn cost, most manufacturers have 
eet the needs af the rnajarity a+ the astigmatic population. 
For this reason the parameter reqr-ri.rement of astibmats with 
an oblique arientatian of cylinder, ( which is the least 
I 
i common astigmatic axis orientation within the population 1 ,  
I 
may not be met with lenses that are only available with axes 
in horizontal and vertical orientations. For the same 
reason, astigmats with higher refractive errors may nat be 
fit with some lenses. 
Undesirable physiological changes induced by tori c so+ t 
lenses have been seen to occur more frequently than spherical 
soft lenses.I3) The eye care prafessianal therefore must 
consider changes that may occur after a lens has been 
1 
selected and dispensed. The introduction of any hydrophilic 
+ lens wi 11 decrease oxygen tension at the cornea, resulting in 
1 
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a hypoxic condition. Pr-olqnged hypoxia can produce 
undesirable changes: corneal vascularization ar the f il l  inq 
af vessels present but normally empty, epithelial and 
endothel i a1 cell 1 ayer di srupti on, and corneal edema. {8,9, 
. 10,111 Other changes that may be caused by soft lens wear 
include; giant papi 1 lary can junctivi ti5, corneal abrasions, 
disruption of normal lacrimal system + unctioning, tear film 
physiulogy changes, and decreased corneal sen~ii tivi ty. (l2,13, 
To avoid a hypoxic condition, during soft lens wear, 
oxygen is delivered to the cornea by transmission of oxygen 
i 
j through the lens material. (111 In addition to this vehicle, 
studies have shown that a small , but significant amount, is 
i 
i 
supplied to the cornea via the tear pump mechanisrn.I10,15) 
3 This is cantrary to a study by Polse, who concluded 
insignificant amounts of tear fluid are pumped under 
i hydraphilic lenses ta add to oxygen availability. lib) 
i 
Soni, et al, showed a significant increase in corneal 
I thickness induced by prism bal last lenses vs. non-prism 
1 .ballast lenses. (17) Possible reasons +or this include; a 
1 
negative effect to the tear pumping mechanism, and a decrease 
I 
I" in nxygen transmissabi 1 i ty due to the increased thickness. 
i 
Oxygen transmissability af a lens is dependent nat only on 
1 
! the permeability of the lens material, but also on the 
w 
thickness. ( 1 8 )  
I 1 
This clinical study is a direct comparison ef two 
papular taric soft lenses, the Vistaknn Hydramarc and the 
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full eye examination, both for ocular health and refractive 
status. Baseline keratomntry and pachametry readings were 
taken upon the subject's first visit with us. Qn informed 
f 
1 
i our research investigation. 
i 
Each subject was fit with a pair of Ciba Torisoft and a 
i pair of Vistakon Hydromarc lenses. Fitting wa5 completed 
: using the criteria of Miller, et al, and the manufacturers 
I 
fitting guide for the respective lens. Miller, et dl's 
i 
criteria are a5 fallow5: 
1) The lens must move sufficiently with blinking 
i 
i to allow adequate tear pumping action. With 
i the toric lens the minimum expected movement 
P 
I 
was 0.5 ta 1.5mm in the primary gaze and 1,s to 
3.0mm on upward gaze. 
2) The lens must overlap the limbus at all points 
? by at least lmm. 119) 
3 )  Hydrophilic lenses tighten with wear, according 
to Janaf f. 1 21 1 If more than one base curve 
met the above criteria, the flatter lens was 
fit. 
4) The lens must have no more than 5 degrees af 
rotation upon a full blink. 119) 
At dispensing, a lens of one design was put on the right eye 
and a lens of the other design was put on the left eye of all 
subjects. A wearing time schedule was given to each subject, 
along with instructions on a lens care regimen and insertion 
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evaluations. The vertical meridian readings were of special 
interest, as the greatest difference in thickness between t h e  
two lenses occurs in the vertical cross-section of the 
lenses. Readings at 3 different locations of the cornea were 
recorded at each visit. Only one experimenter used the 
pachometer so that the variability of results would be kept 
to a minimum. The computer attached to the pachameter 
recarded the mean thickness and standard deviation of the 
readings each location. 
Fixation lights were used ta hold each subject7s 
fixation for the B corneal points measured. The lights were 
located on vertical and horizontal axes. The central 
fixation light was located 53mm from the subjects cornea. 
The superior vertical lights were located 11, 22, and 32mm 
above the central light. The inferior vertical lights were 
located 10 and 21mm below the central light. The fixation 
lights on the horizontal axis were located 22.5mm away from 
the central light on both sides. 
A one-way analysis of variance for related samples was 
performed on pachometric findings for all four visits. This 
test would determine if any changes in the mean corneal 
thickness a+ all eleven subjects at any of the eight points 
measured were significant.(23) To determine any significant 
difference between the edema caused by each lens, a t-test 
was performed utilizing the differences between the initial 
mean corneal thickness and the mean corneal thickness of the 
first progress evaluation. (24) A one-way anal ysis of 
$ 
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A s u c c e s s f u l  f i t  w a s  o b t a i n e d  w i t h  t h e  f i r s t  e l e v e n  
rises r e c e i v e d  f r a m  e a c h  m a n u f a c t u r e r .  T h e r e  was n o  
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  p r o c e d u r e  u n d e r t a k e n  t o  a c h i e v e  
t h i s  f i r s t  l e n s  s u c c e s s  w i t h  t h e  l e n s e s  f r a m  e i t h e r  
m a n u f a c t u r e r .  
T h e r e  w a s  a d i f f e r e n c e  be tween  t h e  d i a g n o s t i c  l e n s  a x i s  
3 
I 
1 l o c a t i o n  and  t h e  d i s p e n s e d  l e n s  a x i s  l o c a t i o n  i n  77% o f  a l l  
1 l e n s e s  f i t .  T h e r e  w a s  n o  d i f f e r e n c e  i n  23%. 50% a f  t h e  
1 
8 
d i s p e n s e d  l e n s e s  which v a r i e d ,  w e r e  w i t h i n  5 d e g r e e s  o f  t h e  
! I d i a g n o s t i c  l e n s  o r i e n t a t i o n .  C i b a  had b o u t  o f  1 1  l e n s e s  




1 C i b a  l e n s e s  f i t ,  t h e  a v e r a g e  d i f f e r e n c e  w a s  7.2 d e g r e e s  and  
f o r  a l l  V i s t a k o n  l e n s e s  t h e  a v e r a g e  d i f f e r e n c e  w a s  9.4 
d e g r e e s .  See Graph 1 and  T a b l e  2. 
i j A compar i son  be tween  d i a g n o s t i c  and  d i s p e n s e d  l e n s  a x i s  
l o c a t i o n  w a s  a lso made w i t h  r e s p e c t  t o  w i  t h- t h e- r u l e ,  
a g a i n s t - t h e- r u l e ,  and  o b l i q u e  a s t i g m a t s .  W i  t h- t h e- r u l e  
I a s t i g m a t i c  s u b j e c t s  had a n  a v e r a g e  d i f f e r e n c e  of  3 d e g r e e s  
I 
I 
w i t h  t h e u  ~ i b a  nd  5.7 d e g r e e s  w i t h  t h e  V i s t a k o n  l e n s .  
1 A g a i n s t- t h e- r u l e  a s t i g m a t i c  s u b j e c t s  showed a n  8.6 d e g r e e  and  
I 
a 14 d e g r e e  a v e r a g e  d i f f e r e n c e  w i t h  t h e  C i b a  and  V i s t a k o n  
1 
l e n s e s  r e s p e c t i v e l y .  Of t h e  f o u r  e y e s  w i t h  o b l i q u e  
a s t i g m a t i s m ,  t h e  o n e  f i t  w i t h  C i b a  showed a d i f f e r e n c e  o f  15 
i 
d e g r e e s  and  t h e  t h r e e  f i t  w i t h  V i s t a k a n  had  a n  a v e r a g e  
d i f f e r e n c e  o f  8.3 d e g r e e s .  See T a b l e  3. 
p a g e  1 2  
Rotational stability was compared over all three 
progress evaluations to see i+ any change occurred in axis 
orientation as wearing time increased. The location of the 
f each lens was compared to the original axis location 
at the time of dispensing. The Ciba lens range of variance 
was from O to 33 degrees, with an average variance of 9.8 
degrees. The Vistakon range was from O to 15 degrees, with 
an average variance of 4.3 degrees. See Table 4. In only 
one instance did we mea.sure an acuity of 20/25 or worse, and 
that with a Ciba lens, which over time had rotated 33 degrees 
temporally from its position at the time of dispensing. 
Subjective responses recorded at all progress 
evaluations indicated that ta 21.2% of the subjects, the 
Vistakun lens seemed better than the Ciba lens. 36.8% of the 
subjects reported the Ciba lens seemed better. Subjects 
stating no difference occurred 36% of the time. 6% of the 
time na response was made. 
Of the 21.2% reporting that the Ciba lens was less 
tolerable, all said it was due to lens sensation or 
irritation. None reported acuity loss or blurring. Of the 
subjects indicating the Vistakon lens less tolerable, 78% 
claimed it was due to lens sensation or irritation and 22% 
claimed it was attributed to blur or loss of clarity. 
However, no significant loss of visual acuity was measured. 
See Table 5. 
No significant changes occurred in limbal 
vascularization or conjunctival injecti~n on any of the 22 
page 13 
eyes in the study. See Table 6. 
At the conclusion of the study, each subject was given 
the option to retain the lenses that had been worn throughout 
the study or to make a choice between the lenses and obtain a 
pair of that design. Of the 9 subjects remaining at the 
conclusion of the study, 33% remained with the original1 y 
dispensed lenses, while 67% decided ta wear a pair of Ciba 
lenses. 
The initial analysis of variance performed on the 
pachometric findings, showed a significant change at the -05 
level in the mean corneal thickness of a1 1 22 eyes at all 
points, except the mnst superior and nasal points on eyes 
with the Vistakon lens. Hawever, a t-test cumparing the 
initial mean thickness to the mean on the first progress 
evaluation at these two paints, did show a significant 
increase. The largest increase at all points occurred 
between the initial baseline measurements and those on the 
first progress evaluation. A second analysis of variance was 
then performed comparing the mean thickness on visits after 
lens wear began. There was no significant change at any 
paint, which indicated that the increase in corneal thickness 
occurred after lens wear and remained stable throughout t h e  
remaining progress evaluations. 
The mean differences in thickness between the initial 
findings and those of the first progress evaluation were 
calculated on all 22 eyes. A comparison was then made with a 
t-test between the change that occurred with the Ciba lenses 
page 14 
and t h a t  which occurred w i th  the Vistakon lenses. A t  a l l  
points, the edema that  occurred w i th  the Ciba lenses w a s  not  
s i g n i f i c a n t l y  d i f f e r e n t  t o  t h a t  which occurred w i th  the  
Vistakon lenses 
The keratometric f i nd ings  recorded on each v i s i t  were 
analyzed f o r  s i g n i f i c a n t  changes using the  one-way anal ys i  s 
of variance f o r  repeated measures. No s i g n i f i c a n t  changes i n  
corneal curvature were faund i n  e i t h e r  major meridian of any 
of  the 22 eyes measured. 
page 15 
=uo yq ?sod s y:<e sua1 3 yqsoube yp aqq 03 paqr la4 uoyq ?sod 
5 yxe suar pasuads yp ~ o q  SaqeJqsuowap q d e ~ b  daqqe3s s 141 r 1 
NOYWLSIA = 0 
W8I3 = X I i 
SIXW SN31 U3SN3dSIa 
NOS NO$ NOLl NOZ NOT O LOT 
". _--l_-l ----.--.----*----- -11- 
NoIIIsnd SIXW S N ~  ~ ~ S N M S I ~   HI 
aNW NOIlISOd S I X W  SN31 3IISON9WIa 3WI 
N33M-I-38 33N3Y33jICl 3HI 9NIUWdW03 HdWU9 U3LIV3S :T: HdWU-19 
. " 
~ 1 :  abed 
---- ---- ---- ---- ---- ---- -------------- 
2 '  S T :  L ' S :  0'2: t7-6: Z ' L :  ' U 3 A J I U  *9AW : 
---- ---- ---- ---- ---- ---- --- ---------- 
I I I I I 
I n I I I : L O : ' ? :  
---- ---- ---- ---- ---- ---- --- 
I I I I a 
I : S o : s :  
---- ---- ---- ---- ---- ---- --- 
I I 
I I : O O : O O : O O : z O : b :  
---- ---- ---- ---- ---- ---- --- 
: OT : : S O ; Z O :  TT : O I  : 2 :  
---- ---- ---- ---- ---- ---- --- 
: OT : : 80 : OT : O b  : OO : Z : 
---- ---- ---- ---- ---- ---- --- 
: so : ST : 01 : 00 : SO : L Z  : T : 
---- ---- ---- ---- ---- ---- --- 
A : 3  : : 3  : A  : 3  : # :  
--- --- 
: l a o  : G i F i  : ULW : 
----- -----------.------------------------------- (saa-JEa~ UF) W S I I W M S I I S W  A 0  3 d A I  131 1 3 3 d S 3 t I  H I I M  
N t l I I I S O d  S I X W  S N 3 1  J I I S O N S Y I U  N 3 3 M L 3 8  3 3 N 3 U 3 A A I U  :S 31HWL 
1 ,  
: I I O N 0 N SO : C : N S I I OT : '3'r . 
----- ----- ------ -------- -------- -------- -------- ----- 
I I I I I I I I 
I I I I I I 
: I :  0 0 :  N S O :  N S O :  N O T  : N S O :  * a ' s  
----- ----- ------ -------- -------- -------- -------- ----- 
: 180 : I I I v I I 
: HIW :N OT : N L Z  : N O Z  : N S Z  : N OT : I ZO : 'M'L 
----- ----- ------ -------- -------- -------- -------- ----- 
I I I I I I I I 
I I I I 1 I I 
I 0 0 :  0 0 :  L O T :  N C G :  L O T :  N O Z : ' U ' 9  
----- ----- ------ -------- ------A- -------- -------- ----- 
I I I I I I I 8 
I 
: H I M  : I S O :  N Z O :  1 S I  : N Z T  : L O T  : N O T  : 'A'W 
----- ----- ------ -------- -------- -------- -------- ----- 
4 I I I I I I I 
I I I I 
: U l M  : N S O  : N O T  : N 8 O  : N S b  0 :  N S C :  ' r 'u 
----- ----- ------ -------- -------- -------- -------- ----- 
I I I I I I I I 
I I I 
: t l l M  :I OT : 0 :  I S 1  : N O S :  I N O S :  'M'N i i 
: 3d~1: SIA : war3 : LSIA : w a n  : l s I n  : w a n  : 
--_-------- ------------------ ---- 
: 9 I I S W :  3 3 N 3 Y 3 3 J I U  : S I X W  S N 3 7  ' d S I U  : S I X W  S N 3 7  ' 9 Y I U  : * r a n  
g3sR37-a-jsRj2gja-~~G-3Tig6~5GTG I 
3H.L 3Q i 






: Z T8'6 : SN31 U36 33NWIUWA 39WU3AW %~~~w8fl~ T T = # i 
1-----1-------# 
: (Lb) : I8OT) : 3JN3U3JAIa J O  39NWU '9AW AU lW101 
1-----1-------1 
1 ----- I ------- 1 
----- I-- -- - ---- ---- ---- ---I ---- ---- --I- _--_-- (OT): (OT) : 1 I I I I a I I  
:ST-SO: ST-SO:N Soil OT:N OT:N 0T:N OT:N C)T: OO:l SO: 'S'W 
----- -------- ---- ---- --I---- -I-- ---- --a- ---- ----I_ I 
: IS'Z) : (S'L) : I 1 I I I 9 I I I I ! 
:OT-00: OT-SO:N OT:N OZ:N SO:N 9O:N SO:N S0:N SO:N ST: 'U'W 
----- ------- ---- ---- ---- ---- ---- ---- ---- ---- ----__ 
: ( S ' T )  : CS'LZ) : 1 a s a I a I 1 a 1 r I I 3 
: 0 OS-SZ:N 80:N OS:N S0:N SS:N 80:N S£:N SO:N SO: 'HmH I 
------- ---- I--- --- ---- ---- ---- ---- ---- 
: S (5'8) : I I I 1 n I I a I I I ! 
:9O-b0: OT-LO:N OZiN OT:N OT:N LO:N OT:N LO:N tfT: O 'S-U 
_---- I- ---- - -  ---- ---- ---- -I-- ---- ---- ---- _--___ 
: S CS'Z) : I I I I I I I I I I 
:0T-00: SO-0O:N OZ:N OT:N OT: O0:N S0:N SO:N SO: 00: '3-i? 
_____  _-_--__ --__ _-_I __-  ____ -___ __-_ ____ ____ ______ i 
: ( 1  : (S'9) : I I I I I I 1 I 5 I 
:SO--TO: OT-20: O N  S T  C OO:N 20:N 8OfN SO:N SO: 'B'S 1 
__--- -__---_ ---- ---- ---I ---- ---- ---- -I-- --- ( 9 )  : (OT) : 1 a I I a I 1 I a t I 4 I I I 
, :OT-Z(3: ST-SO:N OS:N OT:N OS:N OZ:N 8T:N TT:N OZ:N SZ: 'M'l 
----- ------- ---- ---- ---- ---- ---- ---- ---- ---- --I--- ib) : I T T I :  I # I 1 I # 1 t I 1 1 I I 
:80-00: ZT-OT:I OT:N 0 1 : ~  ZO:N 80:~ SO:N OT:L OT:N OZ: -a=g 
----- ------- ---- ---- ---- -I-- ---- -I-- --- ---- _----_ 
: CS'L) : (8) : I i I I I  I I I I 
:OT-SO: bT-ZO:lSO:lZO:l SO:N SO:l OT:N OT:lST:N ZT: 'J'W 
----- ------- ----- ---- ---- ---- ---- ---- ---- ---- ------ 
: IS'T): (S-91): I I I a I i I a s I I 1
: Z-T: Z£-00: - - :N LO:N ZT:N SO:N Sl7:N 8O:N Sb: *r9U 
-_I-- - ---- 1--1 ---- ---- ---- ---- ---- ---- ---- ------ 
: (TO): (00) : I I I I I I I : - 
I---------,---l---------l---------l---------I---------l------ 8 .  
I -- #--------- I---------I--------- I--------- I ------ 
I 39NWU 'SAW : Z-3 'Ud 1 2-3 'kld : T - 3  'ad : 'dSICI I ' f 8 I lS  
-Apnqs a y q  jo u o ? s n ~ m ~ o x  a q q  q e  
sq3aCqns  a q q  a q  p a s u a d s y p  a s a n  q x j q n  s a s u a l  a q q  saqeDypuy * I i 
a w r l  6 u r s e a ~  wnwyxew = 1~ 
' . 
_-___---------- ------I------ - -- - - ---- ---------- 
I W H I 3  $ : 5 4  8 T = l M  : I I i 1 
I s s q  8 1 = ~ ~  : - s s q  n a j  s a q + e  : 5-Jq ST=lM : :  , 
r 
I ' a l q e q - l o j  : p a q e r ~ a l  ~e : - s ~ q  i, s a q  j~ : : 
: - w u ~  a ~ o w  SO : ' s s auAsp  no : s s a u A ~ p  : :  ' S  ' W  
___-_---------- -------------- -----____- 
I I 
I W 8 I 3  t : s - f q  8 = l M  : : 
I 
1 5Jq  T T = I M  : ; worqesuas  : : 
I 
I 'a 1 9 e q J o j  : 5 4  CJT=LM : s u a r  'axqeqdo : : 
: - w o ~  aaow SO : 5qu?e1dwo3 ON : - j w o ~  a s o w  uo : :  'Y 'W 
_____-__-----I- ------------I- ------------- ---------- 
I I 
B WBI3 * : 5Jl.I ? = l M  : : 
I 
I 5 4  6 = l M  : 5-V L=lM : m u o  r q e s u a s  : : 
I 
I -ucrtq : -uoyq : a ~ o w  50 & q n o  : :  I I : - e s u a s  s u a  1 SO : - e s u a s  s u a l  : - j w o z  a s o w  U(-J : : 'H'tl 
-__------------ ------------- --_--_____ 
I I 
n W 8 I 3  $ : I 5 J 4  S = l M  : : 
I 
I 5-W 6 = l M  : : @ ? q  S ~ P ? J  uo : :  I 
: a 1 qe7JOjUo3 S O  : s s q  &=IM : s s q  2-z s a q j e  : :  i 
: 6 u r q e q y s ~ ~  : 6 u r q e q ~ s s r  ; l i u rqeqyssy  uo : :  ' S  'U 
--------------- --------------- -------- ----- ---------- 
:NYOM S W  3 W W S  * : * t 5-4  S=LM : : 
I I 
I : ss'l G saq3-e : : 
I 
I 5-4 % = I M  : 5 s y  C+J.~ :nu e rnxan6uyd  : :  
; - 5 ~ y  daqj-e : - a l q e q s o  : jo uorqeqydAI : ; 
: uo yqeq r sn  r nn : - jwox aaow : - j w o 3  anow an : : -3  -r  
___-_-___------ --_------------ -------------- -------_-- 
:NklOM SW 3 W W S  $ : I 5 J q  6 = l N  : : 
I 5JII ST=.LM : I 
I na : :  
I - 6 u ? s e a n  j n  : 5 ~ 4  Z T = ~ M  : * j ~ n ~  A ~ ~ S O U I  : :  i 
8 
: s ~ q  n a q j e  : -  eno ow as s a q  je : ' A  1 r e u o r s  : : 1 
: W O ~ ~ ~ ~ ? - J - J ?  n0 : s n a q q o q  SO : -em0 Adp SO : :  '8 'S 
I____-I-------  --- - - - - --- -------------- ---------- 
:NaOM SW 3 W W S  * : I 5 6 4  ZT=LN : : 
I I 
I I : ' y u r ~ q  q q r n  : :  
I 
I 5-W ?T=LM : 5 1 4  b ~ = l ~  : =ideal3 C n n t q  : :  
: s q u r r l d w u ~  ON : s q u ~ e 1 d w o 2  o N  : l e u o r s e z n u  : :  =t4 -1 
--------------- --------------- -------------- -------___ 
I 
I We13 $ : : 5-4 OT-&=LH : : 
I I 
I : *p006 ~ A O  )UJOZ : : 
1 
I S-Jq 9 T = l M  : 5 4  T T = I M  : ' ~ e n b a  w,q : : 
; s q u r r 1 d w o 3  : s q u ? r ~ d w o 3  o~ : L n a s e a ~ ~  so : :  -a -9 
________------- --------------- -------------- ---------- 
r I 
I WHIZ 8 : 5.4 8 = I M  : : 
I * 
I 5 J 4  € 3 = l M  : "i01eq 170 : : 
r s ~ q  0 ~ ~ 1 ~  : - s o ~ r q  pu  & ~ a  : & ~ l - t l q  : : 
: a r q e q s a  j w a 3  :-seal3 y2nw a0 : Teuo?se3Do : : 'A'W 
-__I----------- ------ - - - - -------------- --_----___ 
:U3nNIlNO3SIU $ : 5 4  6 = l N  : S A Y  8=LM : : 
I I 
I -SO u a l q e q  : = e y d o ~ d y p  le : :  
I 
I : - r s s y  pue  Aq j  : -uorsex30 pue  : : i i 
I 
I ; - n ~ e  a l q e r ~ e ~  : u o ? q e q r n a r  SO ; :  *r - U  
-____- I_--I--- -------- - ---- -------I-------I----_ 
:Q3nNIlN03SICI : I a x  
O=lM : I I 
'3d9 : I I I 1 *
: 03 a n p  Apnqs : 5 4  PT=lM : 5-W 8 = 1 M  : : 
; w o s j  p a ~ o w a a  : s q u y e r d w o ~  ON : u o r q e q r ~ ~ r  SO : :  'M .N 
--------------- -------------- ---------- 
I 2 Awa I I I z ~ w a  1 AWQ I S  : ~ m ~ ~ n s  
S5SfiB2 S3-u"3ETi -5-3p afig 
: S  3 1 8 W l  
I 
i 
- (uorq~arur -ruox JO -35en Teqwr~ 
)E) ~a-1 + I  aped6 e =+r9  -a- I) 3aw~ft39 =s NOXlSIh  =A I 
(asuadsrp jo A r p  do A r p  =ra: =ao!) A W ~ :  =a I W813 =3 
: no rs=za :no rs=ra : no rs=za :no rs=ra : A=UO : 'M-N i 
I---------r----------l----------------------l-----------I------ --- - - - -------- -,---- - - - -------- - ,----------,------ 
1 'ZIUWTI~SWA ~ V B W I ~  : NOI133L%lI 'rNU3 f SN37=3A3 f 'PBrIS i I 
Both t h e  C i b a  T o r i s o f t  and  t h e  V i s t a k o n  Hydromarc w e r e  
l e n s  t o o k  m o r e  t i m e  
t o  f i t  t h a n  t h e  o t h e r .  I t  is n e c e s s a r y ,  however ,  t o  h a v e  a 
m a r e  c o m p l e t e  set o f  d i a g n o s t i c  l e n s e s  f o r  f i t t i n g  t h e  
V i s t a k o n  tor ic  l e n s .  One must  a t t e m p t  t o  match t h e  c y l i n d e r  
power and  a x i s  a s  c l o s e l y  a s  p o s s i b l e  t o  t h e  p a t i e n t s  
1 
r e f r a c t i v e  errar t o  a c h i e v e  s u c c e s s .  S i n c e  t h e  C i b a  i 
d i a g n o s t i c  l e n s e s  are s p h e r i c a l ,  i t  is n o t  n e c e s s a r y  t o  match 
c y l i n d e r  and  a x i s .  Lens  o r i e n t a t i o n  w a s  d e t e r m i n e d  w i t h  
1 
I e q u a l  ease f o r  b a t h  t y p e s  o f  s c r i b e  m a r k s .  The h o r i z o n t a l  
i 
s c r i b e  m a r k s  of  t h e  T o r i s o f t  w e r e  n o t  a l w a y s  o r i e n t e d  e x a c t l y  
i iBo d e g r e e s  away f rom e a c h  o t h e r ,  b u t  t h e  v a r i a n c e  w a r ;  n e v e r  
i 
m o r e  t h a n  1 or 2 d e g r e e s  and  d i d  n o t  create a problem,  W e  
! 
i a c h i e v e d  f i r s t  l e n s  s u c c e s s  w i t h  a l l  l e n s e s  d i s p e n s e d  ( 17 
I 
T o r i s o f t s  a n d  1 1  Hydromarcs  1 .  
I Most o f  t h e  l e n s e s  d i s p e n s e d  v a r i e d  somewhat f rom t h e  
I 
i d i a g n o s t i c  l e n s e s  a x i s  o r i e n t a t i o n ,  About h a l f  a+ a l l  
i 
d i s p e n s e d  l e n s e s  w e r e  w i t h i n  5 d e g r e e s  af t h e  d i a g n o s t i c  l e n s  
i 
i o r i e n t a t i o n .  The t h r e e  l e n s e s  t h a t  v a r i e d  m a r e  t h a n  10 
d e g r e e s ,  w e r e  still c o n s i d e r e d  s u c c e s 5 f u l  d u e  to t h e  l o w  
I 
I 
s p h e r a c y l i n d r i c a l  a v e r - r e f r a c t i o n  and  t h e  a c u i t y  a c h i e v e d  
t h r o u g h  t h e  l e n s e s .  
A s  Graph 1 i n d i c a t e s ,  o n e  d i s p e n s e d  l e n s  f r a m  e a c h  
m a n u f a c t u r e r  v a r i e d  g r e a t l y  f r a m  t h e  d i a g n o s t i c  l e n s  a x i s .  
T h i s  l a r g e  v a r i a t i a n  is n o t  r e p r e s e n t a t i v e  of  how t h e  
p a g e  21 
majwrity of the lenses performed. Since the sample size is 
1 
relatively small, these two lenses were excluded fur 
! 
recalculation of the average differences between the axis 
location of the diagnostic lenses and the dispensed lenses. 
The averages become 5.2 degrees and 6.4 degrees far the Ciba j 
i and Vistakan lenses, respectively. When these are not 
1 included in the average differences for with-the-rule and 
I 
against-the-rule astigmatic subjects, the differences for 
! 
with-the-rule astigmatic subjects is unchanged. However, the 
against-the-rule astigmatic subjects average differences 1 
between diagnostic lens orientation and dispensed lens 
I i orientation, become 5 degrees and 5.2 degrees for the Ciba 
i 
and Vistakan 1 enses, respectively. 
In a previous study, toric lenses that orient with the 
thinnest portions of the lens edge in the areas that rest 
under the upper and lower lids, were seen to perform better 
I 
! than those with the thickest portions of the lens edge under 
i 
the lids.(25) Both lenses in this study, attempt to create 
i this situation. Ciba, with its double slab-off, eliminates 
not only thickness, but lens toricity under both the upper 
l 
and lower lids. Vistakon, with its single inferior slab-off, 
has eliminated some thickness and the taricity of the prism 
1 
ballazt lens under the lower lid. The prism apex is thinner 
! than the mid-portion of the lens, but toricity is present 
under the upper lid. The toricity was not seen in this study 
to adversely affect the orientation, or stability of the 
I 
! 
Vi stakon Hydromarc. 
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The Vistakon lens appeared to maintain i t s  dispensed 
i orientation better than the Ciba lens over a peribd of six 
weeks. While this was true for our study, six weeks is not 
n adequate length of time to make conclusions for long term 
orientation of the lenses. 
In the one instance in which we measured an acuity that 
i varied from 20/25 to 33/40, the Ciba lens of D . J .  had rotated 
! 
33 degrees more temporally than the diagnostic lens. At that 
L 
I time, we normally would have reordered the lens but he had 
been having acca5ional problems with maintaining 
i 
binocularity. When this problem increased, he was 
discontinu~d from the study. The binocular problem was a 
vertical imbalance that was exacerbated by the prism in the 
I 
i Vistakon lens. D.J. also had the largest vertical fissure 
I width (12mml of subjects in the study. The only other 
i 
I J
subject, A.R., who had a vertical fissure width of 12mm did 
I 
I not experience lens rotation of greater than 10 degrees with 
! 
the Ciba lens throughout the progress evaluations, but the 
1 
large vertical fissure width is a possible reason for 
sotation of the double 51 ab-of f design. 
! 
Two other subjects were discontinued after their second 
progress evaluation. J.C. had small bilateral pinguecula 
present at the onset af the study that were not considered 
large enough to contraindicate lens wear. Hawever, bath eyes 
were irritated by the large diameter lenses. N.W. developed 
signs of giant papillary conjunctivitis. For the purpose o-f 
statistical analysis on the pachometric and karatometric 
page 23 
findings, the measurements obtained on the third progress 
evaluation far these three subjects were also u s e d  for the 
measurements of their fourth progress evaluation. 
9 
ch design simultaneously, the Ciba was 
! 
I 
reported as being more comfortable by a majority of the 
subjects. W e  feel this is due to the double slab-off design, 
causing lessened edge awareness under the lids- This 
1 subjective response may not have been reported if the same 
lens design had been worn on both eyes. The difference in 
1 
1 
I  design cauld have caused the subject to feel a sensation of 
I a nonsimilarity that was interpreted as irritation. This 
i sensation m a y  not have been reported if the lenses on both 
I eyes of the subjects were of the same design. j 
In accord with a study by Gundel., et. dl., w e  found an 
f 
! increase in corneal thickness at all points measured under- 
both lenses. (26) The increase remained stable for six weeks. 
This is contrary to an earlier study by Bradley and 
Schaessler, who reported an initial increase, which then 
decreased somewhat as lens wear continued.(27) No 
significant difference was seen between the the increase in 
corneal thickness that occurred under the Ciba and that under 
the Vistakon. This is contrary to a study by Soni, et. al., 
who reported the edema under a prism ballast lens was greater 
1 
than that of a non-prism ballast lens. (17) Both lenses in the 
Soni, et. al. study, were of the same material however, 
causing the oxygen transmissability of the thicker prism 
I 
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ballast lens tn  be less. The p~rmeability of the Vistakan 
material, 9.1 (cm /set) (ml oxygen/ml x mml-IG) xl0-'(, acts to 
increase its transmissability, to 5.6 (cm/sec) (ml oxygen/ml x 
1 
min~~)xld~,brin~ing t closer to that o+ the thinner Ciba with 
i an 'oxygen permeability of 8.9 (cm /set) (ml axygen/ml x mmHG) 
x 10~''and transmissabili ty of 6.5 (cm/sec) (ml oxygen/ml x 
, 1 mm~~)xl~!"~. See Table 1. 
The insignificant change in corneal curvature measured 
i 
I by the keratometer compared favorably with a study by 
Mandell.428) He concludes that the diffuse edema occurring 
over the entire cornea, does not lend itself to measurable 
1 
I detection with keratometry, 
; 
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